I claim: 



1. A method for generating a library of 
bi-ligands, comprising / 

(a) determining a common ligand to a conserved 
site in a receptor family; / 

(b) attaching an expansion linker to said 
common ligand, wherein said expansion linker has 
sufficient length and orientaftion to direct a second 
ligand to a specificity site/ of a receptor in said 
receptor family, to form a module; and 

(c) generating i population of bi-ligands 
comprising a plurality gc /identical modules attached to 
variable second ligand^. / J I j 

2. The methoaTof claim 1, further comprising: 

(d) screening said population of bi-ligands 
for binding to a recepuor in said receptor family; and 

(e) identifying a bi-ligand that binds to and 
has specificity for sfaid receptor. 

3. The method of claim 1, wherein said 
population comprises three or more bi-ligands. 

4. The/ method of claim 3, wherein said 
population comprises five or more bi-ligands. 
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5. The method of claim 1, w/ierein said 
receptor is an enzyme selected from tMe group consisting 
of kinases, dehydrogenases, oxidoredyfctases , GTPases, 
carboxyl transferases, acyl transferases, decarboxylases, 
transaminases, racemases, methyl transferases, formyl 
transferases, and a-ketodecarboxy yases . 
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6. The method of cla^n 1, wherein said 
receptor family binds a cofactgfr selected from the group 
consisting of nicotinamide adelnine dinucleotide, 
nicotinamide adenine dinuclecatide phosphate, thiamine 
pyrophosphate, flavin adenin/e dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olate adenosine/ triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



7 . The me 
expansion linker ha 




of claim 1, wherein said 
oximate C2 symmetry. 



15 



The rietbrbdv^of^claim 7, wherein said 
expansion linker has7perfect C2 symmetry. 

9. A met/hod for identifying a population of 

/ 

20 bi-ligands to receptors in a receptor family, comprising 



(a) determining a common ligand to a conserved 



7 

site in the receptor family; 

/ 

(b) / attaching an expansion linker to said 
common ligand/ wherein said expansion linker has 
25 sufficient length and orientation to direct a second 
ligand to a/ specif icity site of a receptor in said 
receptor family, to form a module; and 



(c) generating a population of bi-Zigands, 
wherein said bi-ligand comprises said module/ and a secon 
ligand linked by said expansion linker . 
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The method of claim 9, fur/ther comprising 



(d) screening said population of bi-ligands 
for binding to a receptor in said receiptor family; 

(e) identifying a bi-ligand that binds to and 
has specificity for said receptor;/ and 



(f) repeating steps Od) and (e) to identify a 
bi-ligand that binds to and has^ specif icity for a second 



receptor in said receptor family. 



I 



11. The metho 
receptor is an enzyme s 
of kinases, dehydrogen 
carboxyl transferases, 




laim 9, wherein said 
from the group consisting 
'ductases , GTPases , 
ferases, decarboxylases 



transaminases, racemases', methyl transferases, formyl 



transferases, and a-keuodecarboxylases . 



12. The method of claim 9, wherein said 

receptor family bind^s a cofactor selected from the group 

/ 

consisting of nicotinamide adenine dinucleotide , 

/ 

nicotinamide adenine dinucleotide phosphate, thiamine 

pyrophosphate, fLavin adenine dinucleotide, flavin 

I 

mononucleotide, ypyridoxal phosphate, coenzyme A, 
tetrahydrof olat^e adenosine triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



13/. The method of claim 9, wherein said 
expansion l4nker has approximate C2 symmetry. 
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14. Tho^rytfthod of claim 13, wherein said 
expansion linker (hrffc perfect C2 symmetry. 

15. A method! for identifying a bi-target 
ligand to a receptor, comprising 

(a) identifying a first bi-ligand to a first 
receptor in a receptor family, wherein said bi-ligand 
comprises a common ligandl to a conserved site in a 
receptor family and a firsjt specificity ligand to said 
first receptor; 
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(b) 


r 


in sa 


es 


said 


to 


said 



identifying W second bi-ligand to a second 



(c) generating a blL-target ligand comprising 
15 said common ligand, said first specificity ligand and 
said second specificity ligancL whereby said bi-target 
ligand can bind to said first Receptor and said second 
receptor . 



16. The method of claVim 15, wherein said 
20 receptor is an enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidareductases , GTPases, 
carboxyl transferases, acyl transferases, decarboxylases, 
transaminases, racemases, methyl transferases, formyl 
transferases, and cx-ketodecarboxyleses . 
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17. The method of claim 15, wherein said 
receptor family binds a \cofactor selected from the group 
consisting of nicotinamide adenine dinucleotide, 
nicotinamide adenine dinupleotide phosphate, thiamine 
pyrophosphate, flavin adenine dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olate adenosine ^triphosphate, guanosine 
triphosphate and S-adenosyl \methionine . 
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18. The method of blaim 15, wherein said 
expansion linker has approximate C2 symmetry. 



19. The method of clVaim 18, wherein said 
expansion linker has perfect C2\symmetry, 
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20. A library of bifligands comprising a 
common ligand to a conserved site in a receptor family 
and an expansion linker attached to said common ligand, 
wherein said expansion linker has sufficient length and 
orientation to direct a second ligand to a specificity 
site of a receptor in sai^/r\ceptor family to form a 
module; and a specificiycy /lilland attached to said 
expansion linker. 




21. The libra/ry of claim 20, wherein said 
population comprises three or more bi-ligands. 



22. The library of claim 20, wherein said 
population comprises /five or more bi-ligands. 
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23. The library of claim 20, whetein said 
receptor is an enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidoreductasers , GTPases, 
carboxyl transferases, acyl transferases,/ decarboxylases, 
transaminases, racemases, methyl transferases, formyl 
transferases, and a-ketodecarboxylases 

24. The library of claim 2p , wherein said 
receptor family binds a cofactor selected from the group 
consisting of nicotinamide adenine yainucleotide, 
nicotinamide adenine dinucleotide phosphate, thiamine 
pyrophosphate, flavin adenine dinncleotide , flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olate adenosine triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



25. The librar 
expansion linker has app^oxi; 



claim 23, wherein said 
/e C2 symmetry. 



26. The library, 
expansion linker has p^j>fect C2 



laim 25, wherein said 
Y - 



27. A population of two or more bi-ligands, 
comprising: 



(a) at leasu one bi-ligand to a first receptor 
comprising a common 1/igand to a conserved site in a 
receptor family and a specificity ligand to a specificity 
site of said first receptor in said receptor family; and 



(b) at l'east one bi-ligand to a second receptor 

comprising said common ligand and a specificity ligand to 

/ 

a specificity site of said second receptor in said 
receptor family/ 
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wherein said common ligand and saiy& specificity ligand 
are linked by an expansion linker/ of sufficient length 
and orientation to direct said specificity ligand to a 
specificity site of said receptyor. 
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28. The populatiory of two or more bi-ligands 
of claim 27, wherein said receptor is an enzyme selected 
from the group consisting of kinases, dehydrogenases, 
oxidoreductases , GTPases, /carboxyl transferases, acyl 
transferases , decarboxylases , transaminases , racemases , 
methyl transferases, formyl transferases, and a- 
ketodecarboxylases . 



29. 

of claim 27, 
cof actor sele 
nicotinamide 
dinucleotid 
adenine din 
phosphate, 



The population of two or more bi-ligands 




20 



said receptor family binds a 

the group consisting of 
dinucleotide, nicotinamide adenine 
amine pyrophosphate, flavin 
avin mononucleotide, pyridoxal 
yme A, tetrahydrof olate adenosine 
triphosphate, guanosine triphosphate and S-adenosyl 
methionine . 



/ 



30/. The population of two or more bi-ligands 
of claim 27/ wherein said expansion linker has 
approximate C2 symmetry. 

The population of two or more bi-ligands 
25 of claim 30, wherein said expansion linker has perfect C2 
symmetry . 




32. A bi-target ligand, comprising; 



receptor 



(a) a common ligand to a conserved site 
family; 



in a 
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(b) a first specificity lj^gand to a specificity 
site of a first receptor in said refceptor family; and 

(c) a second specificityy ligand to a 
specificity site of a second recyeptor in said receptor 
family, 
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wherein said common ligand and said specificity ligands 
are linked by an expansion l/nker of sufficient length 
and in an orientation directing said first specificity 
ligand to said specificitw site of said first receptor 
and said second specifici/:y ligand to said specificity 
site of said second rece/btor. 



33. The biytarget ligand of claim 32, wherein 
said receptor is/an a^zyme selected from the group 
consisting of Wxnas&su// dehydrogenases, oxidoreductases , 
15 GTPases, carbopyl OT^rsLfera^je-s , acyl transferases, 
decarboxylases , raoemases , methyl 
transferases, fo^myl transferases, and ot- 
ketodecarboxyla^es , 



34. /The bi-target ligand of claim 32, wherein 
20 said receptor family binds a cofactor selected from the 
group consiscing of nicotinamide adenine dinucleot ide , 
nicotinamide adenine dinucleotide phosphate, thiamine 

pyrophosphate, flavin adenine dinucleotide, flavin 

/ 

mononucleotide, pyridoxal phosphate, coenzyme A, 
25 tetrahydrof olate adenosine triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



said 



35. 
expansion 



The bi 
linker 



-target ligand of claim 32, wherein 
has approximate C2 symmetry. 



